We employ the moment representations for Al-Salam-Carlitz polynomials and show how to deduce bilinear, trilinear, and multilinear generating functions for Al-Salam-Carlitz polynomials. Moreover, we obtain two terminating generating functions for Al-Salam-Carlitz polynomials by the method of moments.
Introduction
The Al-Salam-Carlitz polynomials 1, equations 4.1 and 4.2 
1.3
There are close relationships between Al-Salam-Carlitz polynomials and other polynomials, such as q-Bessel polynomials 6 , Stieltjes-Wigert polynomials 7 , and Rogers-Szegö polynomials 5 . For more information, please refer to 5-7 .
Al-Salam and Carlitz 1 defined moments of two discrete distribution dα a x and dβ a x by Rogers-Szegö polynomials as follows
where α a x is a step function whose jumps occur at the points q k and aq k for k ∈ N, while the jumps of β a x occur at the points q −k for k ∈ N. These jumps are given by the following 
1.5
In view of the fact that the discrete probability measure α a of moments in 1.4 on a, 1 may be given by the sum of two terms 8, equation 3.3 ,
However, β a is given by 8, equation 3.15 ,
where k ∈ N and ε y denotes a unit mass supported at y, see also 9, 10 . 
where the bivariate Rogers-Szegö polynomials expressed by the following
and their generating functions given by 11, equations 2.3 and 2.13 , 
Notations and Moments for Al-Salam-Carlitz Polynomials
In this paper, we follow the notations and terminology in 23 and suppose that 0 < q < 1. The q-series and its compact factorials are defined, respectively, by the following
and a 1 , a 2 , . . . , a m ; q n a 1 ; q n a 2 ; q n . . . a m ; q n , where m is a positive integer and n is a nonnegative integer or ∞. In the context, convergence of basic hypergeometric series is no issue at all because they are the terminating q-series.
The q-Chu-Vandermonde formula reads that 23, equations II.6 and II.7 , 
Before the proof of main results, we need the following lemmas.
Lemma 2.1 q-Leibniz formula 25, 26 .
For n ∈ N, one has
2.5
Abstract and Applied Analysis 
Theorem 2.3. For n ∈ N, one has 
3.1
where y/x q −f and v/u q −g for nonnegative integers f, g and |auzq − m k | < 1.
Abstract and Applied Analysis
In this section, we gain 3.1 and the following dual ones by the method of moments. 
3.3
provided that y/x q −f or v/u q −f and max{|auzq −f |, |xq/a|, |xbvz/u|} < 1.
Corollary 3.4. For f ∈ N, one has
∞ k 0 V k x, y, a | q V k u, v, b | q z k q; q k auz, x/a; q ∞ abz, avz, y/a; q ∞ 3 φ 2 ⎡ ⎢ ⎣ abz, x y , avz auz, aq y ; q, q ⎤ ⎥ ⎦,
3.4
provided that x/y q −f or u/v q −f and max{|abz|, |avz|, |y/a|} < 1. 
which is the right hand side of 3.1 after simplification. Similarly, the right hand side of 3.2 is equivalent to
which is the right hand side of 3.2 after using 2.9 . The proof is complete.
Trilinear Generating Function for Al-Salam-Carlitz Polynomials
Verma and Jain deduced the following trilinear generating functions for Rogers-Szegö polynomials.
Proposition 4.1 see 27, equation 2.14 . For s ∈ N, one has 
4.1
In this section, we obtain the following trilinear generating functions for Al-SalamCarlitz polynomials. 
Theorem 4.2. For k ∈ N, one has
∞ n 0 V n x, y, a | q V n u, v, b | q V n k r,
5.1
In this section, we obtain the following multilinear generating functions for Al-SalamCarlitz polynomials. which is the right hand side of 5.2 after simplification. The proof is complete.
Theorem 5.2. For s ∈ N, one has
∞ m 1 ,...,n k 0 V m 1 ··· m k s y, x, a | q V m 1 y 1 , x 1 , a 1 | q · · · V m k y k , x k , a k | q t m 1 1 · · · t m k k q; q m 1 · · · q;
Some Miscellaneous Generating Functions for Al-Salam-Carlitz Polynomials

